Most patients with gastroesophageal cancers are older than 65 years of age. The management of older patients poses challenges because they have multiple comorbidities and physiological changes associated with aging. Furthermore, data are limited on tolerance of cancer therapy and the use of combined-modality treatments in this patient population to guide their treatment. In this article, we focus on the management of older patients with localized esophageal cancer, highlighting the role of comprehensive geriatric assessment to identify and better tailor treatment approaches in this patient population. We review the literature and discuss the role of surgical resection and potential complications specific to an older patient. We review the rationale of combined-modality treatment and the potential benefits of a chemoradiotherapy-based approach in this patient population. The Oncologist 2014;19:1-8 Implications for Practice: Esophageal cancer is an aggressive malignancy. Tailoring treatment for older patients with esophageal cancer is challenging.This review article provides physicians with evidence of how older patients may differ from younger patients and an approach to assessing older patients. In addition, we offer clinical recommendations to guide oncologists on treatment recommendations and management of older patients with localized esophageal cancer.
INTRODUCTION
In the U.S., people older than 65 years of age are expected to compose 20% of the population, or 72 million people, by 2030 [1] . Cancer is a disease associated with aging, and oncologists need to be prepared for this demographic shift.The median age of patients with esophageal and gastroesophageal junction is 68 years, and more than 30% of patients are more than 75 years old at diagnosis [2] . The incidence of esophageal adenocarcinoma is rising, with the highest percentage change in the 65-to 74-year-old age group, heralding an increase in the number of older patients with esophageal cancer.
There is often reluctance to have elderly patients undergo recommended treatment modalities because they may have increased comorbidities, polypharmacy, and physiological changes associated with older age. Surgical resection has been the mainstay of curative treatment. Recent trials in neoadjuvant therapy have clearly shown decreases in recurrence and improvements in overall survival; however, combinedmodality treatments with chemotherapy and radiation are often felt to be too toxic for most elderly patients with localized esophageal cancer. Older patients with esophageal cancer are less likely to be referred to a cancer specialist and, if referred, are less likely to receive surgery or chemotherapy, regardless of tumor stage or comorbidities [3] . This finding is not surprising, given the underrepresentation of elderly patients in clinical trials and a paucity of data in this age group.
The scope of this review is to discuss and clarify the management strategies for localized esophageal cancer in the older patient, with a specific focus on evaluation of functional age rather than chronological age as the determinant for decision making.
ASSESSMENT OF THE OLDER PATIENT WITH ESOPHAGEAL CANCER
Older patients with esophageal cancer have unique issues that require careful consideration including age and life expectancy, functional status, risk of treatment-related morbidity, competing comorbidities, and desire to receive therapy. The elderly population is characterized by significant variability in the rate of aging; therefore, chronological age does not reflect a patient's ability to tolerate chemotherapy, radiation, or surgery. Patients of the same age may be robust, with good physical activity levels, or frail, with decreased functional capacity and limited ability to carry out activities of daily living (ADLs). The comprehensive geriatric assessment aims to better evaluate the overall health status and address vulnerabilities in older patients. Geriatricians perform a multidisciplinary assessment that measures independent clinical predictors of morbidity and mortality in older adults [4] ( Table 1) . This assessment typically has not been used in the oncology setting.
Hurria et al. developed a cancer-specific comprehensive geriatric assessment tool that is mainly self-administered by the patient and is feasible in the setting of an outpatient oncology clinic [5] .The Cancer and Aging Research Group used this tool in a multicenter prospective study to develop a predictive model for chemotherapy toxicity in patients aged $65 years [6] . The model identified age of $72 years, tumor type (gastrointestinal or genitourinary cancers), polychemotherapy, anemia, creatinine clearance, and geriatric assessment variables (hearing, number of falls, and functional status) as risk factors for toxicity. Although tumor-specific validation of this risk model is needed, these data begin to fill the critical gaps in the knowledge of predictors for chemotherapy toxicity in older adults. These variables are common to patients diagnosed with gastroesophageal cancers, and consideration of toxicity and potential therapy tolerance must be paramount in developing a treatment plan.
We believe that these factors should be carefully considered in older esophageal cancer patients prior to initiating a treatment course, but we also acknowledge that a full geriatric assessment is not feasible to perform in a busy oncology clinic. Some elements of the geriatric assessment, such as inquiring about falls, assessing ability to perform ADLs, and performing a basic cognitive screen with a Mini-Mental Status Exam or a clock drawing test, can be readily incorporated into a history and physical to help identify frail patients, address modifiable risk factors, and make shared and informed decisions. Geriatricians and primary care providers are in optimal positions to help assess the patient's medical, social, and functional ability to pursue treatment and should be used in the decision-making process. A multidisciplinary network of specialists including nurses, pharmacists, nutritionists, and social workers should be available to support patients through their care.
ESOPHAGECTOMY IN THE OLDER PATIENT
Surgery has been the mainstay of treatment for localized, resectable esophageal cancer. Endoscopic mucosal resection (EMR) can be therapeutic in patients with high-grade dysplasia and T1 disease limited to the muscularis mucosae who are adequately staged by endoscopic ultrasound [7, 8] ; however, most patients present with more advanced disease and are not candidates for EMR. Esophagectomy is a high-risk surgery with serious postoperative complications and reported in-hospital mortality rates ranging from 1% to 23% [9] . Large-population database reviews have demonstrated a consistent adverse effect of increasing age on mortality following esophagectomy [10, 11] . Finlayson et al. used the Nationwide Inpatient Sample and Surveillance, Epidemiology, and End Results-Medicare data to review esophagectomy outcomes of 27,957 patients aged 65 years or older and showed that operative mortality significantly increased with age from 8.8% in the group aged 65-69 years to 13.4% in the group aged 70-79 years and to 19.9% in patients older than 80 years [12] .
This increased riskof postsurgical morbidity in older patients has been debated in the literature and appears to be closely related to hospital volume, surgical expertise, and patient selection [13, 14] . Although some high-volume centers report equivalent mortality rates despite patient age, most of the data suggest that older patients are at increased risk for cardiovascular and pulmonary complications and perioperative mortality [15] [16] [17] [18] [19] [20] [21] .
In weighing the optimal treatment approach in a geriatric patient population, the relative benefit of surgery as part of the management of local disease needs to be considered in the context of the high proportion of patients developing metastatic disease within the first 2 years of diagnosis, even with initial presentation of localized disease. Although surgery as primary treatment is the mainstay of early stage I disease, the risk of metastatic disease development escalates to 60% or higher in patients with T2 or higher T-stage disease, and node positivity at surgery portends a risk in excess of 70%-80% of developing metastatic disease [22, 23] .
PREOPERATIVE GERIATRIC ASSESSMENT
The role of esophagectomy in an elderly patient needs to be considered carefully in a selected group of robust individuals with high performance status. The functional reserve of a patient, related to aging, has been shown to be a more robust predictor of surgical outcomes than medical comorbidities such as cardiac or pulmonary disease [24] .
Preoperative geriatric assessment can enhance the surgical decision-making process for elderly patients with cancer. The inability to independently perform ADLs and impaired cognition were independent predictors of postoperative complications in patients undergoing thoracic surgery [25] . Robinson et al. showed that the preoperative presence of four or more geriatric variables (dependency on ADLs, falls, poor nutrition, anemia, cognitive impairment, and medical comorbidities) has high sensitivity of 81% and specificity of 86% for 6-month postoperative mortality [26] . Audisio et al. studied the combination Optimizing postoperative care is important in older patients who are surgical candidates for esophagectomy. This includes using measures of early mobilization, avoiding polypharmacy, and recognizing postoperative delirium early, all of which have been shown to reduce complications and optimize treatment outcomes [28] . A model of comanagement by geriatricians and orthopedic surgeons has been shown to improve outcomes in patients with hip fractures [29] .They reported decreased length of stay, fewer postoperative infections, and decreased number of complications including delirium and cardiopulmonary events. Older patients undergoing esophagectomy may have similar benefits from being followed postoperatively by a geriatrically focused service during hospitalization when possible.
CHEMORADIOTHERAPY FOR LOCALLY ADVANCED DISEASE
Despite surgical resection, most patients with locally advanced esophageal cancer (T3 or higher or node-positive disease) will develop recurrent disease.The riskof early systemic spread has led to the evaluation of preoperative therapies to improve outcomes. Preoperative chemoradiotherapy (CRT) has become an accepted standard approach in the U.S. based on the findings of the CROSS trial [30] . In this study, 368 patients with endoscopic ultrasound staged T1N1 or T2-3N0-1 esophageal or gastroesophageal junction cancers were randomized to surgery alone or weekly carboplatin and paclitaxel for 5 weeks with concurrent radiotherapy followed by surgery. The CRT arm showed nearly 2-year improvement in median survival (49 months vs. 26 months) and 13% improvement in 5-year survival rates over surgery alone.Treatment was generally well tolerated, with 23% of patients in the CRT arm reporting grade 3/4 toxicity. Pathologic complete response (pCR) was achieved in 23% of patients with adenocarcinoma and 49% with squamous cancer.
Despite being well-tolerated, the median age in the CROSS study was 60 years (range: 36-79 years). No subset analysis for age was provided in the CROSS study, making it difficult to generalize the findings to an older geriatric patient population. What is the evidence to guide clinicians for chemoradiotherapy in the geriatric population?
IS CHEMORADIOTHERAPY TOLERATED BY THE OLDER PATIENT?
Data are limited regarding the use of chemoradiotherapy in localized esophageal cancer in older adults. Tougeron et al. reviewed 109 patients aged .70 years (mean age: 74 years; range: 70-88 years) who received radiation with cisplatin-based chemotherapy [31] . Clinical complete response (CCR) was seen in 58% of patients, with 2-year survival of 36%. Grade 3 or greater toxicity was seen in 24% patients, and one death from febrile neutropenia was reported. Similar rates of efficacy and acceptable toxicity were reported by Anderson et al. in 25 patients older than 65 years treated with CRT using 5-fluorouracil (5-FU) and mitomycin [32] . In this small study, the CCR rate was 68%, with 2-year survival of 64% and 36% experiencing significant toxicity. Contrary findings were reported by Takeuchi et al. [33] . In this study, older patients (aged 71 years) had worse survival and higher toxicity compared with younger patients treated with cisplatin and 5-FU (CF regimen) and radiation. Despite their poorer outcomes, the median survival of the older population was still 14.7 months (compared with 35.1 months in younger patients), with 3-year survival of 29% (compared with 49% for younger patients), which is consistent with rates seen in the other studies.
One small prospective study was conducted in 22 elderly patients aged $75 years with the primary endpoint of feasibility and efficacy of CRT (5,000 centigrays [cGy] with cisplatin) [34] . The mean age was 79 years, 68% had squamous carcinoma, and the mean Charlson index score was 1. CCR was seen in 64%, with 1-year survival of 62%, and18% had long-term durable complete remission at a follow-up of 26 months to 5.5 years. Eastern Cooperative Oncology Group performance status was initially stable but then worsened slightly during the last 2 weeks of treatment. Moreover, 22% had grade 2 vomiting, but no nephrotoxicity or toxicity-related death was seen.
The available literature supports the use of chemoradiation in elderly patients with locally advanced esophageal cancers, demonstrating that older patients can tolerate and benefit from combined-modality treatment. However, it is important to note the limitations regarding these data and their applicability to the "average" elderly patient with esophageal cancer. The studies are small and predominantly retrospective in nature.The fact that these older patients were selected by their physicians to undergo chemoradiotherapy suggests that they were more robust at baseline than those who likely received more palliative treatments.
MANAGEMENT OF SURGICAL CANDIDATES: CHEMORADIOTHERAPY PLUS SURGERY
In the physiologically "younger," robust older patient who is clearly a surgical candidate based on thorough assessment of comorbidities and functional status, preoperative chemoradiation followed by esophagectomy is recommended based on the CROSS data.
Very few studies have examined the tolerability and efficacy of preoperative chemoradiation followed by esophagectomy in older patients. In a retrospective review of 260 patients who underwent neoadjuvant CRT before esophagectomy, Fogh et al. reported no significant differences in mortality in patients .70 years old (7%) compared with younger patients (5%) but found that older patients were more likely to develop supraventricular arrhythmias and respiratory failure requiring intubation [35] . A similar report by Ruol et al. also showed no difference in mortality rates in patients aged ,70 years and .70 years receiving neoadjuvant chemoradiation followed by surgery. The median survival rates were equivalent in older and younger patients (23.1 months vs. 23.7 months), and pCR rates were similar (26% vs. 23%) [36] . There were increased cardiovascular complications, defined as myocardial infarction, severe arrhythmia, pulmonary edema, or pulmonary embolism, in the older patients. A third study, by Camerlo et al., reported very similar results [37] .
These studies indicate that a very selected group of fit elderly patients who are surgical candidates appear to tolerate neoadjuvant CRT with no significant increase in mortality or www.TheOncologist.com 
MANAGEMENT OF NONSURGICAL CANDIDATES: DEFINITIVE CHEMORADIOTHERAPY
Due to frailty, medical comorbidities, advanced age, or patient preference, many older patients with localized esophageal cancer are not candidates for surgical resection. For elderly patients, definitive chemoradiotherapy is an alternative to surgery that can achieve long-term disease control and that is potentially curative. For squamous cancers, primary chemoradiotherapy is acceptable practice with reservation of surgery as salvage for biopsy-positive persistent local disease [38, 39] .
The use of primary or definitive chemoradiation has been established by the Radiation Therapy Oncology Group 85-01 trial in locally advanced esophageal cancer treated without surgery [40] . In this study, patients treated with chemoradiotherapy (CF regimen and 5,000 cGy) demonstrated improved overall survival (38% vs. 10% at 2 years and 26% vs. 0% at 3 years) and median survival (12.5 months vs. 8.9 months) compared with the radiation-only arm (6,400 cGy). Surgery was reserved only for recurrences or complications. Given these results, radiation alone is not recommended as a primary strategy for patients with localized disease. Subsequent randomized studies have confirmed these findings of definitive CRT with a CCR rate of approximately 50%-65%, median overall survival of 12-26 months, and a 2-year survival rate of 30%-40%, with higher responses seen in squamous cell histology [38, [40] [41] [42] .
With the exception of the fittest, physiologically intact patients, in elderly patients with locally advanced resectable disease (T3-4, any regional node-positive tumors), our recommendation would be to treat with primary chemoradiotherapy and elective consideration for subsequent surgery dependent on response to therapy and on medical comorbidities rather than treatment with primary, upfront surgery. In patients with early stage disease (T1-2N0) who are not surgical candidates, we recommend chemoradiation as an alternative to surgery (Fig. 1) .
We favor this approach to chemoradiotherapy over surgical resection alone based on the potential to avoid or defer esophagectomy for some elderly patients and the evidence demonstrating improved outcomes when chemoradiotherapy precedes surgery. In addition, individuals with more aggressive biology, who will develop distant metastatic disease early in their treatment course, would be spared surgical resection if there were to be early development of distant disease.
Although pre-or perioperative chemotherapy have been shown to improve outcomes [43] [44] [45] , this approach would be less preferred in a geriatric population, given the very low rates of clinical or pathologic complete responses and the necessary requirement for surgery. If there is consideration, particularly in a geriatric population, to avoid surgery as part of disease management, combined chemoradiotherapy with the ability to achieve pathological complete response makes this treatment approach more optimal for this population.
The available literature supports the use of chemoradiation in elderly patients with locally advanced esophageal cancers as an alternative to mandatory surgical resection. It is effective, with a 40%-60% clinical complete response rate (higher for squamous histology) and a fair percentage of patients achieving ©AlphaMed Press 2014
The Oncologist ® 2-year survival endpoints. Toxicity of CRT when patients are closely monitored is acceptable. The relatively low rate of toxicity for the CROSS regimen-a modern regimen that substitutes the far better tolerated carboplatin for cisplatin and that uses weekly paclitaxel compared with the more cumbersome infusional 5-FU-argues for consideration of use of this regimen, even in the definitive CRT setting. Rates of pathologic complete response compare with those of CFbased preoperative CRT trials, and the 49% rate of pCR in squamous cancers on the CROSS trial is one of the highest reported [30] . We believe this approach of definitive chemoradiotherapy offers a potentially curative and tolerable treatment for the majority of elderly patients for whom surgical resection would not be indicated.
The available literature supports the use of chemoradiation in elderly patients with locally advanced esophageal cancers as an alternative to mandatory surgical resection. It is effective, with a 40%-60% clinical complete response rate (higher for squamous histology) and a fair percentage of patients achieving 2-year survival endpoints.
POST-TREATMENT SURVEILLANCE AFTER CHEMORADIOTHERAPY
As per the 2013 National Comprehensive Cancer Network guidelines for the care of esophageal and gastroesophageal junction cancers, all patients should undergo assessment with endoscopy and biopsy 5-6 weeks after completion of therapy [46] . Repeat computed tomography (CT) imaging is recommended at this time to rule out interval development of metastatic disease. Patients who achieve a clinical complete response, as indicated by a negative endoscopy and biopsy and imaging, should continue to be monitored carefully. There are no clear guidelines for ongoing endoscopic surveillance after chemoradiation. Our practice for surveillance is for clinical visits every 3-4 months for the first 1-2 years, with endoscopy and CT imaging repeated at 6 months and 1 year after completion of treatment or earlier if clinically indicated. For patients who continue to maintain a response, we recommend annual endoscopy surveillance, with CT imaging and clinical visits twice yearly for 3-5 years and followed thereafter with an annual endoscopy and clinical visit.
TREATMENT OPTIONS FOR PERSISTENT DISEASE AFTER CHEMORADIOTHERAPY

Salvage Surgery
Chemoradiotherapy can be followed by surgical resection in the subset of robust elderly patients who want aggressive treatment and would tolerate a subsequent esophagectomy and should be considered in patients with biopsy-positive residual disease after completion of CRT (Fig. 1) . For patients who initially achieved a clinical complete response and then developed biopsy-proven local-regional recurrence, delayed salvage esophagectomy after failed CRT may be a potential option for a selected group of patients. Salvage esophagectomy has been associated with high rates of anastomotic leak and conduit loss, complications that carry major morbidity and mortality [47] . One recent study suggests that salvage esophagectomy may result in survival outcomes and postoperative morbidity and mortality similar to those of patients undergoing immediate surgery. Marks et al. reported the M.D. Anderson Cancer Center experience of 65 patients with esophageal adenocarcinoma who underwent salvage esophagectomy after failed CRT compared with age-matched patients who received preoperative CRT followed by planned esophagectomy [48] . The median age was 63 years, and median time to surgery from completion of CRT for the salvage group was 216 days. The major postoperative events (major pulmonary event, conduit leak, readmission to the intensive care unit) were not increased in the salvage group, occurring in 35% of patients compared with 31% in the age-matched planned resection group (p 5 .719). Respective median and 3-year overall survival rates were not statistically different between the two groups (salvage group: 32 months, 48%; planned group: 48 months, 57%; p 5 .222). Salvage esophagectomy may be a viable treatment option for a subset of robust older patients who fail definitive chemoradiotherapy.
Endoscopic Mucosal Resection
Patients with locally persistent or recurrent disease, if correctly identified, are potential candidates for local therapy, especially those who are not candidates for salvage surgery. Endoscopic mucosal resection can treat T1a disease, carcinoma limited to the lamina propria or muscularis mucosae, in the absence of lymph node metastasis, lymphovascular differentiation, or poor differentiation grade. Studies from Japan have reported the outcomes of EMR after CRT in esophageal squamous cell carcinoma and showed 3-year survival rates of 56%-64% [49, 50] . In a pooled analysis of patients undergoing EMR, the most common complications included bleeding and stenosis (occurring in 10% and 6% of patients, respectively) [51] .
Brachytherapy
Intraluminal brachytherapy has been used as a palliative treatment for advanced esophageal cancer. High-dose-rate brachytherapycan deliver a higher dose tothe superficiallesions of the esophagus while delivering much lower doses to surrounding tissues. This modality has been explored in patients with recurrent disease following a definitive course of external beam radiotherapy. Folkert et al. reported their institutional experience of 14 patients (median age: 76 years) treated with high-dose-rate brachytherapy given as three weekly fractions [52] . Of the 10 patients with recurrent disease who received prior external beam radiotherapy, the overall freedom from failure was 11.1% and overall survival was 55.6% at 18 months. Approximately half of the patients received concurrent chemotherapy with capecitabine (1,000-mg flat dose twice daily for 5 days per week) given throughout the duration of their treatment. Esophageal stricture grade 2 was seen in 7%, and one patient developed a grade 3 stricture and, subsequently, a tracheoesophageal fistula.
www.TheOncologist.com [53] . Dysphagia was improved in 6 of 21 (28%) for a median of 6 months, with median overall survival of 7 months. The most common serious complications were esophageal strictures in 5 of 21 patients (24%) and esophageal ulceration in 3 of 21 (14%). This modality may be a modest palliative option for older patients with recurrent localized disease who are not candidates for salvage surgery but may be appropriate for patients able to receive further radiation therapy.
SYSTEMIC CHEMOTHERAPY AND BEST SUPPORTIVE CARE
For patients with localized disease who are not candidates for combined-modality chemoradiation, who have recurrent disease, or who develop distant metastasis after initial therapy, improving and maintaining quality of life and symptom relief are paramount goals. Best supportive care is an appropriate treatment option for patients with declining functional status. Chemotherapy should be individualized based on a patient's functional status, comorbidities, and goals of care.
Dysphagia is the most common symptom in patients with esophageal cancer. Assessment of swallowing impairment and initiation of appropriate interventions is essential. Older patients with esophageal cancer are likely to be at the highest risk of malnutrition because of increased medical comorbidities compounded by normal physiological changes of decreased muscle mass and geriatric issues of altered cognition, mobility, mood, and social support and access to nutrition [54] . Poor nutrition has been shown to be a predictive risk factor for death in elderly patients undergoing chemotherapy for cancer [55] .
Older patients with esophageal cancer are likely to be at the highest risk of malnutrition because of increased medical comorbidities compounded by normal physiological changes of decreased muscle mass and geriatric issues of altered cognition, mobility, mood, and social support and access to nutrition. Poor nutrition has been shown to be a predictive risk factor for death in elderly patients undergoing chemotherapy for cancer.
Chemotherapy can potentially improve or maintain stability of quality of life and relieve dysphagia in 60%-80% of patients [56] [57] [58] , but with short time to progression, patients often need additional palliation for their dysphagia symptoms. Palliative methods for management of dysphagia include endoscopic dilatation, stent placement, and brachytherapy [59, 60] .
A multidisciplinary approach involving palliative care specialists, social work, and primary care physicians is essential to treating all patients with esophageal cancer. Advanced directives and goals of care should be discussed with the patient and caregivers in a sensitive but timely manner. Addressing issues of dysphagia, pain, nausea, dyspnea, and psychological distress is an integral part of oncology care.
CONCLUSION
As our patient population ages, oncology research and treatment guidelines need to adapt accordingly. Older patients present with complex coexisting conditions and frailty, making it difficult to extrapolate trial data to this population. Age alone should not be the determinant for the selection of patients for treatment in esophageal cancer. Older patients clearly can benefit from surgery, chemotherapy, and radiation.
Several recommendations are proposed for the management of localized esophagus and gastroesophageal junction cancers in the geriatric population. First, stage I patients should undergo primary surgery. Chemoradiotherapy can be used as primary treatment if functional status and comorbidities preclude surgery. Second, for patients with locally advanced tumors (T3 or higher or node positive), definitive chemoradiotherapy is preferred, with consideration of upfront surgery for a selected subset of patients who are surgical candidates based on function, comorbidities, and life expectancy. Higher rates of clinical and pathological complete response are achieved with CRT, and the potential to selectively apply or defer surgery argues in favor of this approach. Preoperative chemotherapy is less preferred because it mandates surgical resection. Third, for squamous cell carcinoma, primary CRT is an accepted standard approach, with selective application of surgery for persistent disease. Fourth, carboplatin and paclitaxel should be considered as a preoperative and definitive CRT regimen, given the low rates of toxicity and high rates of pCR demonstrated in the CROSS data.
Treatment strategies should be based on thorough assessment of the individual's functional status and potential deterioration of organ function and physiological reserve caused by aging as well as consideration of patient wishes. Fit older patients may derive the same benefit from aggressive treatments as younger patients, and functional age should guide treatment decisions. Age-specific modifications of some treatment paradigms may be appropriate because therapy tolerance and risk of toxicities vary according to patient age and burden of comorbidities. It is important to monitor closely for adverse effects, to make appropriate adjustments, and to offer sufficient care in the follow-up stages of treatment. Prospective trials involving older patients are critically important to develop guidelines for treatment and to understand tolerance of anticancer therapies in this rapidly growing population.
